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(57) Abstract 

The present invention 
relates to a UV-reflector 
(12; 12') included in a 
UV-device (10; 10') for 
purification of a liquid or 
a gas, preferably water, 
said UV-reflector (12; 12'), 
having at least partly an 
elliptical cross -sectional 
shape, said UV-device (10; 
10') including also a light 
source (16; 16*) located in 
the area of one focal axis 
of the ellipse, said source 
of light (16; 16') emitting 
UV light, find a tube (20; 
20') loc;i:*d in the area of 
the othei .oca! axis of the 
ellipse, said tube (20; 20') 
being transparent for UV 
light, that purification of 
the liquid or gas takes place 
during passage through said 
tube (20; 20') by radiation of 
the liquid or gas using light 
from the UV source of light 
(16; 16*). In UV-reflectors 

of the type mentioned above the elliptic cross-sectional shape results in that the UV light emitted from one focal axis is reflected to the 
tube (20; 20') in the other focal axis. However, in the areas where the major axis (36) intersects the periphery of the ellipse reflections 
will occur that do not follow the desired path of reflection between the focal axes. The UV-reflector (12; 12*) according to the present 
invention is characterized by the provision of at least a folding/an indentation (24; 24') in the area of the UV source of light (16; 16'). 
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DV-reflector forming a part of a ov-device for purification of 
a liquid or a gas, preferably water 

The present invention relates to a UV-ref lector forming a part 
of a UV-device for purification of a liquid, preferably water, 
the present UV-reflector having at least partly an elliptic 
cross-sectional shape, said UV-device also including a source 
5 of light located in the area of one focal axis of the ellipse 
said source of light emitting OV-light, and a tube located in 
the other focal axis of the ellipse, said tube being 
transparent for UV-light, the liquid being purified when 
passing through said tube by radiation of light from the UV 
10 source of light. The invention also relates to a UV-device 
including the UV-reflector according to the present invention. 

UV-reflectors/UV-devices of the type mentioned above are 
previously known from e.g. DE-OS-2 146 504 and WO 90/06899. 
15 Generally it can be said that by using the elliptic cross- 
sectional shape the emitted UV-light is highly concentrated to 
the tube, normally made out of quartz glass, that the liquid 
passes through. However, a part of the UV-light that is emitted 
in the area between the UV source of light and the closest part 
of the periphery of the ellipse will be reflected back to the 
UV source of light and thus not reflected in direction to the 
light transparent tube. The corresponding is also valid for 
certain light beams that are directed to that portion of the 
ellipse that is closest to the quartz tube, i.e. said light 
beams are not reflected in direction to the quartz tube but are 
bypassing the quartz tube. This drawback will be further dealt 
with in the description below dealing with the embodiments. 

The aim of the present invention is to present a UV reflector 
being free from the drawbacks discussed above, i.e. all the UV- 
light emitted from the source of light is in principal 
reflected to the quartz tube. The invention is realized by a 
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UV-ref lector that has been given the characterizing features of 
the appending claims. 

Below embodiments of the invention will be described, reference 
5 being made to the accompanying drawings, where Fig.l shows a 
schematic perspective view of a UV-device according to the 
present invention, said device including a UV-reflector 
according to the present invention; Fig. 2 shows a top view of 
the UV-device according to Fig.l, however for the sake of 
10 clarity certain details have been omitted; and Fig. 3 shows a 
schematic top view of an alternative embodiment of a UV- 
device/UV-ref lector according to the present invention. 

The UV-device shown in Figs.l and 2 is generally designated by 
15 10 and includes a UV-reflector 12 that in cross-section has an 
elliptical basic shape and preferably is manufactured out of 
aluminium. In order to achieve maximum reflection of the UV- 
light the reflecting interior surface 14 of the UV-reflector 12 
is preferably brightened through anodic oxidation. The UV- 
20 device 10 also includes a UV source of light 16 emitting said 
UV-light. The centre 18 of the the UV source of light 16 is 
located in one focal axis of the ellipse. 

A tube 20 that is transparent for UV-light, said tube 20 
25 normally being made out of quartz glass, is located with its 
centre 22 in the other focal axis of the ellipse. Said tube 20 
will below in the description be called quartz tube. Within the 
scope of the invention it is possible that said tube e.g. is 
manufactured out of TEFLON*, however in such a case the tube 
30 should have very thin walls since TEFLON* to a larger extent 
absorbs the passing light compared to glass. Since such a tube 
is subjected only to an internal liquid pressure it can have 
very thin walls, i.e. a value of 0.2 mm seems suitable. A tube 
out of TEFLON* is preferable in the respect that sediments do 
- 35 not easily adhere to such a material and that it is not aged 
equally fast as glass. It should be noticed that when glass is 
aged its light transmission ability decreases. 
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The reflector 12 has a certain lengthwise extension and the UV 
source of light 16 and the quartz tube 20 extend in principal 
along the entire length of the reflector 12, i.e. the UV source 
of light 16 and the quartz tube 20 have about the same length. 

5 

From Figs.l and 2 it is evident , seen in cross-section, that in 
the areas of its end portions the UV-reflector 12 is provided 
with a folding 24 and 26 respectively. Alternatively it can be 
said that the foldings 24, 26 are located adjacent to where the 

10 major axis 36 of the ellipse intersects the periphery of a 
conventional ellipse, see the broken periphery in Fig. 2. The 
folding 24 includes two side surfaces 2 3 and 25, that meet in 
a point 28 while the folding 26 includes two side surfaces 27 
and 29 that meet in a point 30. The point 28 and 3 0 

15 respectively of the folding 24 and 26 respectively is located 
between the periphery of an imaginary (se the broken line in 
Fig. 2), ordinary ellipse and the UV source of light 16 and the 
quartz tube 2 0 respectively, preferably as close to the UV 
source of light 16 as possible. In the disclosed embodiment the 

20 side surfaces 23, 25 are planar, however within the scope of 
the invention it is possible that the side surfaces are bending 
inwardly or outwardly. The side surfaces 23, 25 and 27, 29 
respectively include an angle a that is in the interval 90°- 
180°. As is evident from Fig. 2 the angle a can have different 

25 values for the foldings 24 and 26 respectively. 

The length of the side surfaces 23, 25 and 27, 29, seen in 
cross-section of the reflector 12, depends on a number of 
different parameters, e.g. the shape of the ellipse and the 

30 diameter of the UV source of light 16. As regards the folding 
24 its side surfaces 23 and 25 respectively join the periphery 
of the ellipse in an area 17 located directly beside a place 
where a beam 19, coming from the centre 18 of the UV source of 
light 16, is reflected against the elliptic part of the UV- 

35 reflector 12 and by-passes the UV source of light 16 without 
interfering said source of light 16. Said area of connection 17 
for the folding/ indentation 24 is thus located closer to the 
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major axis 3 6 of the ellipse than the place where the beam 19 
is reflected. It is realized that the location of the 
connection 17 for the folding/ indentation 24 depends from 
several different factors, e.g. the diameter of the UV source 
5 of light 16 and the shape of the ellipse. The folding 26 is of 
less importance than the folding 24. The location of the 
connection 21 of the side surfaces 27 , 29 to the elliptic part 
of the UV-ref lector 12 is also defined by the angle a, the 
diameter of the tube 20 and how close to said tube 20 the point 
10 30 of the folding 26 should be located. The definite design of 
the foldings 24 and 26 is normally defined empirically. 
Naturally the foldings 24 and 26 can not be given such small 
dimensions that they have no practical effect. 

15 The UV-device 10 is intended to be incorporated in a device for 
purification, preferably sterilization, of a liquid or a gas, 
preferably water. Such a device includes apart from said UV- 
device also a filtering device that the liquid or gas passes 
through before it enters the UV-device 10. Said filtering 

20 device is not shown in the accompanying figures since the 
filtering device does not constitute a part of the present 
invention but filtering devices of different designs can be 
used together with the UV-ref lector /UV-device according to the 
present invention. Normally such a filtering device includes a 

25 combined carbon/particle filter and possibly also anion 
exchanger and cation exchanger depending on the degree of 
hardness of the water. Further components can be included in 
the filtering device when special contaminations need to be 
removed from the liquid that is to be purified/sterilized. 

30 

When the liquid has passed through the filtering device it 
enters the quartz tube 20 at its lower end, the connection 
between the filtering device and the quartz tube 20 being 
designed in a suitable way. However, it should be arranged that 
35 the liquid is supplied eccentrically and tangentially to the 
quartz tube 20. Thereby it is guaranteed that turbulence occurs 
when the liquid enters the quartz tube 20, this supporting that 
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all parts of the liquid being subjected to the same UV light 
radiation. 

The liquid rising through the quartz tube 20 is subjected to 
5 radiation of UV-light that is emitted from the UV source of 
light 16. Normally this radiation of UV-light brings about a 
sterilization of the liquid passing through the quartz tube 20, 
said liquid being discharged via an outlet pipe 32, see Fig.l. 

10 As mentioned above, the UV source of light 16 and the quartz 
tube 20 have their centra in the two focal axes of the ellipse. 
Thereby most of the UV-light emitted from one focal axis will 
be reflected to the other focal axis. Due to the design of the 
reflector 12 according to the present invention almost all of 

15 the light that is emitted from the source of light 16 will be 
reflected to the quartz tube 20 , this being an substantial 
improvement compared to the prior art where the ellipse has a 
conventional design, see the broken lines in Fig. 2. To explain 
this a full line light beam 32 is shown, said light beam being 

20 reflected against one side surface 23 of the folding 24 and 
then a further reflection against the interior surface 14 of 
the reflector 12 before the beam 32 enters into the quartz tube 
20. When the light beam 32 passes through the wall of the 
quartz tube 20, said light beam 32 is refracted towards the 

25 centre of the quartz tube 20. If the folding 24 is not present 
the dotted prolongation 34 of the light beam 32 will be 
refleted against the conventional, dotted ellipse. It is at 
once realized that said dotted light beam 34 will be reflected 
back into the quartz tube 20. In a corresponding way a light 

30 beam 38 can be studied, said light beam by-passing the quartz 
tube 20 and is reflected against the side surface 27 of the 
folding 26 and then further into the quartz tube 20. If the 
folding 26 is not present the light beam 38 will be reflected 
against the broken line portion and then by-passing the quartz 

35 tube 20. Through the examples of light beams given above it is 
realized that the provision of the foldings 24 and 26 results 
in an improved efficiency as regards the ratio between light- 
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emitted from the UV source of light 16 and light supplied to 
the quartz tube 20. 

Fig. 3 shows an alternative embodiment of a UV-ref lector 12' 

5 according to the present invention, the UV-ref lector 12' in a 
common way forming a part of a UV-device 10'. The UV-ref lector 
12' has, in cross-section, an elliptical basic shape and a UV 
source of light 16' has its centre 18' located in one of the 
focal axes of the ellipse. The quartz tube 20' intersects the 

10 reflector 12' and the portion of the quartz tube 20' that is 
located outside the reflector 12' serves as reflector. To 
achieve this the exterior surface of the portion of the quartz 
tube 20' located outside the ellipse is provided with a 
reflecting layer 14" or a reflector in the shape of a portion 

15 of a cylinder, said reflector being in direct contact with the 
exterior glass surface of the quartz tube 20'. Also the rest of 
the reflector 12' is, correspondingly to the embodiment 
according to Figs. 1 and 2, provided with a reflecting interior 
surface 14'. This is preferably effected by brightening through 

20 anodic oxidation of the interior surface of the reflector 12' 
that is made out of aluminium. Correspondingly to the 
embodiment according to Figs.l and 2 the centre 22' of the 
quartz tube 20' is located in the other focal axis of the 
ellipse that is completed through the broken periphery in 

25 Fig. 3. 

As is evident from Fig. 3 the reflector 12' is provided with a 
folding/an indentation 24' only in the area where the major 
axis 36' intersects the periphery of a conventional ellipse, 

30 see the broken periphery. The point 28 of the folding/ 
indentation 24' is located between said imaginary, broken 
periphery and the source of light 16', preferably as close to 
the source of light 16' as possible. In the embodiment 
according to Fig. 3 the side surfaces 23' and 25' of the 

35 folding/ indentation 24' are bending outwardly in relation to 
the interior of the reflector 12'. Empirically it has shown 
that such a bending of the side surfaces is preferable for the 
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afficiency o, the reflector X2-. ks pointed out above 
connection with Pi,..! and withl „ the scQpe o£ 

« T ° f ^ ' oW ^/^«t«ion 

can be either planar or bending. 

The folding 24' o£ the en^odiment according to Fig. 3 has 
principally the s,.e function as the folding 24 of the 
a»bodt Mn t according to Pigs.! and 2. Therefore reference is 

z: t z th ' r nctionai descripti ° n — ~~ ~ e 

P^i„ t :en t tio S n . a ° hleVed fr °" ~ —wording to the 

being reflected against one side surface 23- of the foiding 24' 
and then two further tiaes against the interior surface J- of 

zrzrz zr»-r teM 32< entars int ° the — 

If this light beam 32' instead would have been 
reflected the first tine against the interior surface of a 
conventions eliipse, this being indicated in Pi, 3 a 
renection bacK into the uv source of light ie< wouThav 



20 



Correspondingly to the embodiment accnrri ^„ * 
^indentation 24' joins the^e r^f Z ^ 
I::';" -J—* a pi.ce where a 

lioht JT. *" lttlna ^ C ' ntr * »' ° f «» "» — ce of 

Ught is refiected against the interior surface 14' of the 

nt rf^i"' andby - passe = «- - ~- of light a., without 
interfering said source of light 16". The area 17' is thus 
30 loc. t d closer to the .. jo r axis 3S> than said reflection pUc 
tor the light beam 19'. 

The embodiment according to Fig.3 is extremely compact, i e it 

35 t r u e b q e U1 2 r :r "^^^ liMited — ThiS iS ~ -ce 
35 tube 20' xs partly integrated with the reflector 12'. 
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Claims 

l uv-reflector (12? 12') included in a UV-device (10,10-) for 
purification of a liquid or a gas, preferably water, said UV- 
reflector (12,12') having at least partly an elliptical cross- 
sectional shape, said UV-device (10; 10') including also a light 

5 source (16; 16') located in the area of one focal axis of the 
ellipse, said source of light (16,16') emitting UV light, and 
a tube (20;20') located in the area of the other focal axis of 
the ellipse, sad tube (20;20') being transparent for UV light, 
that purification of the liquid or gas takes place during 
10 passage through said tube (20;20') by radiation of the liquid 
or gas using light from the UV source of light (16; 16'), 
characterised in that the reflector (12; 12'), seen in cross- 
section, is provided with a folding/an indentation (24;24') in 
connection with the end portion of the reflector (12; 12') being 

15 closest to the UV source of light (16; 16'). 

2 uv-ref lector according to claim 1, 

characterised in that the folding/ indentation (24;24') extends 
along almost the entire length of the UV-ref lector (12; 12') , and 
20 that side surfaces (23 , 25 , 27 , 29 ; 23 ' , 25 ' ) of the 
folding/ indentation join the elliptic part of the UV-ref lector 
at a distance from the major axis (36;36') of the ellipse. 

3 uv-ref lector according to claim 1 or 2, 

25 characterised in that the folding/ indentation (24; 24') has a 
point (28;28') that is directed towards the closest focal axis 
(18-18') and that the folding/ indentation (24;24') is 
symmetrical relative to the major axis (36,36') of the ellipse. 

4 uv-ref lector according to any of the preceding claims, 
characterised in that the folding/ indentation (24)24') joins the 
periphery of the ellipse in areas (17,17') located directly 
adjacent places of the periphery of the ellipse where a UV light 
beam <19,19<) from the centre (18,18') of the UV source of light 
(16,16-) is reflected and by-passes the UV source of light 



30 4 



35 
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(16;l6') without interferring said source of light (16;16'), 
said areas (17; 17') being located closer to the major axis 
(36;36') of the ellipse than said places of reflection. 

5 5. UV-ref lector according to any of the preceding claims, 

characterized in that, seen in cross-section, the reflector (12) 
has a folding/an indentation (26) in connection with the end 
portion located closest to the tube (2 0) . 

10 6. UV-ref lector according to any of claims 1-4, 

characterized in that, seen in cross-section, the side surfaces 
(23,25;23' , 25' ) of the folding /indentation (24;24') are planar 
or bending. 

15 7. UV-ref lector according to any of the preceding claims, 

characterized in that the point (28;28') of the 
folding/ indentation (24;24') is located directly adjacent to the 
UV source of light (16;16'). 

20 8. UV-ref lector according to any of the preceding claims, 

characterized in that, seen in cross-section, the reflector 
(12'), in the area of one end portion, includes a circular 
portion that is connected to an elliptical portion. 

25 9. UV-device (10; 10') for purification of a liquid or a gas, 
preferably water, said UV-device (10; 10') including a UV- 
ref lector (12; 12') having at least partly an elliptical cross- 
sectional shape, said UV-device (10; 10') including also a light 
source (16; 16') located in the area of one focal axis of the 

30 ellipse, said source of light (16;16') emitting UV- light, and 
a tube (20;20') located in the area of the other focal axis of 
the ellipse, said tube (20;20') being transparent for UV light, 
that purification of the liquid or gas takes place during 
passage through said tube (20;20') by radiation of the liquid 

35 or gas using light from the UV source of light (16; 16') , 

characterized in that the reflector (12; 12'), seen in cross- 
section, is provided with a folding/an indentation (24; 24') in 
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connection with the end portion of the reflector (12;12') being 
closest to the UV source of light (16;16'). 

10. UV-device according to claim 9, 
5 characterized in that the reflector (12) , seen in cross-section, 
is provided with a folding/ an indentation (26) in connection 
with the end portion located closest to the tube (20). 
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